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The  present  invention  relates  to  a  grid  structure 
which  can  be  stacked  up  and  filled  with  soil  to  create 
free  standing  walls  and  similar  structures. 

A  grid  structure  comprising  a  repeating  pattern  of 
cells  which  are  open  at  the  top  and  bottom  and  used 
for  soil  confinement  to  provide  a  road  base  made  from 
soils  (sand,  rounded  rock,  poorly  graded  aggregate, 
concrete,  and  the  like)  has  been  known  and  used  for 
some  time.  A  prime  example  is  "Geoweb"  (Trade 
Mark)  plastic  grid  soil  confinement  system  sold  by 
Presto  Products,  Incorporated,  P.O.  Box  2399,  Apple- 
ton,  Wisconsin  54913  and  disclosed  in  a  booklet  enti- 
tled  "Geoweb  Grid  Confinement  System"  available 
from  Presto  Products,  Incorporated.  "Geoweb"  grid 
cells  are  made  from  plastic  strips  which  are  joined  on 
their  faces  in  a  side  by  side  relationship  at  alternating 
spacings  so  that  when  the  strips  are  stretched  out  in 
a  direction  perpendicular  to  the  faces  of  the  strips,  the 
■esulting  grid  section  is  honeycomb-like  in  appear- 
ance,  with  sinusoidal  or  undulent  shaped  cells. 

Voluminous  reports  have  praised  the  ability  of 
'Geoweb"  grid  cell  material  to  support  roadways. 
'Geoweb"  grid  cells  have  also  been  used  in  appli- 
cations  where  one  grid  layer  is  stacked  on  another, 
such  as  a  stepped  back  design  for  hill  slope  retention. 
Even  free  standing  walls  have  been  built  with 
Geoweb"  grid  cells.  However,  because  the  cells  are 
jpen  at  the  top  and  bottom,  there  is  a  tendency  for  fill 
naterial  to  leak  out  of  the  cells  if  the  cell  below  is  not 
jroperly  positioned.  Also,  the  exposed  soil  in  a  cell  not 
Jdequately  covered  is  subject  to  being  blown  away  by 
he  wind. 

In  an  effort  to  overcome  these  problems,  free 
itanding  structures  have  been  built  with  alternating 
ayers  of  grid  confinement  cells  and  sheet  material, 
;uch  as  water  permeable  fabric.  While  this  approach 
las  helped  to  cover  the  exposed  open  tops  and  bot- 
oms  of  the  cells,  it  has  not  been  completely  success- 
ul,  and,  more  importantly,  requires  the  additional  use 
if  the  separate  sheet  material. 

The  present  invention  is  characterised  in  that  the 
ell  walls  of  the  grid  structure  have  regions  of  differing 
leight  such  that  at  least  a  part  of  the  top  edge  of  the 
ell  wall  on  the  perimeter  of  a  lower  layer  of  a  grid 
tructure  overlaps  at  least  a  part  of  the  bottom  edge 
f  the  cell  wall  of  the  perimeter  of  an  upper  layer  of  a 
rid  structure  on  top  of  the  lower  layer  when  the  inter- 
al  cell  walls  of  the  upper  layer  rest  on  top  of  the  inter- 
al  cell  walls  of  the  lower  layer. 

The  grid  structure  can  be  used  in  repeated  layers 
rithoutthe  need  for  intermediate  sheet  material,  and 
ignificantly  reduces  exposure  to  or  leakage  from  ma- 
jrial  in  the  perimeter  cells.  The  grid  structure  makes 
simple  to  build  a  wall  or  other  free  standing  structure 
ithout  exposed  tops  and  bottoms  of  cells  on  the 
erimeter  faces  of  the  structure. 

in  the  accompanying  drawings  : 
Figure  1  is  a  perspective  view  depicting  the  con- 
struction  of  a  wall  using  grid  structures  ; 
Figure  2  is  an  enlarged  perspective  view  of  a  cor- 

5  ner  portion  of  a  grid  structure  like  the  structures 
used  in  the  wall  shown  in  Figure  1  before  it  is  filled 
with  soil  ; 
Figure  3  is  a  plan  view  of  one  of  the  inside  strips 
of  the  grid  structure  used  on  upper  layers  of  the 

10  wall  of  Figure  1  ; 
Figure  4  is  a  plan  view  of  one  of  the  outside  strips 
of  the  grid  structure  used  on  upper  layers  of  the 
wall  of  Figure  1  ; 
Figure  5  is  a  plan  view  of  one  of  the  inside  strips 

15  of  the  grid  structure  used  on  the  lowermost  layer 
of  the  wall  of  Figure  1  ; 
Figure  6  is  a  plan  view  of  one  of  the  outside  strips 
of  the  grid  structure  used  on  the  lowermost  layer 
of  the  wall  of  Figure  1  ; 

io  Figure  7  is  a  side  elevational  viewtaken  along  line 
7-7  of  Figure  1  ; 
Figure  8  is  a  sectional  view  (excluding  the  soil) 
taken  along  line  8-8  of  Figure  1  ;  and 
Figure  9  is  a  sectional  view  taken  along  line  9-9 

is  of  Figure  7. 
Figure  1  depicts  a  wall  being  constructed  with 

stackable  soil  confinement  grid  structures  10.  The 
grid  structure  1  0  is  comprised  of  a  plurality  of  strips  of 
plastic  20  which  are  bonded  together,  one  strip  to  the 

io  next,  at  alternating  and  equally  spaced  bonding 
areas. 

In  Figure  2,  each  layer  of  grid  structure  10  is  made 
of  an  even  number  of  uniformly  thick  plastic  strips  20 
in  side  by  side  relationship,  bonded  by  ultrasonic 

is  welding.  The  regions  of  differing  height  of  the  inside 
strips  22  differ  in  their  pattern  from  the  outside  strips 
24,  as  more  fully  described  hereafter.  The  bonding  be- 
tween  strips  may  best  be  described  by  thinking  of  the 
strips  as  being  paired,  starting  with  an  outside  strip  24 

o  paired  to  an  outermost  inside  strip  22,  a  pair  of  the 
next  two  inside  strips  22,  and  so  on.  Each  such  pair 
is  bonded  at  a  bonding  area  constituting  an  end  weld 
32  adjacent  to  the  end  34  of  each  strip  20.  A  short  tail 
36  between  the  end  34  of  the  strip  20  and  the  end  weld 

5  32  is  provided  to  stabilize  segments  of  the  strip  20 
adjacent  to  the  outside  weld  32.  Each  pair  of  strips  is 
welded  together  at  additional  bonding  areas  14,  creat- 
ing  equal  length  strip  segments  between  the  end 
welds  32. 

o  In  addition  to  these  welds,  one  strip  20  from  each 
adjacent  pair  of  strips  is  also  welded  together  at  posi- 
tions  intermediate  each  of  the  welds  in  the  pairs  of 
strips,  referred  to  hereafter  as  non-pair  bonding  areas 
16.  As  a  result,  when  the  plurality  of  strips  20  are 

5  stretched  in  a  direction  perpendicular  to  the  faces  of 
the  strips,  the  plastic  strips  bend  in  a  sinusoidal  man- 
ner  and  form  a  grid  of  cells  40  in  a  repeating  cell  pat- 
tern. 
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Each  cell  40  has  a  cell  wall  made  from  one  strip 
20  and  a  cell  wall  made  from  a  different  strip  20. 

In  this  configuration,  the  end  section  of  each  strip 
20  forms  one  wall  of  a  cell  on  the  perimeter  of  the  grid 
structure  10.  In  addition,  there  are  outside  strips  24  5 
which  form  cell  walls  all  lying  on  the  perimeter  of  the 
grid  structure.  When  several  layers  of  grid  structures 
10  are  stacked  on  top  of  one  another,  it  is  the  open 
tops  and  bottoms  of  these  perimeter  cells  which  are 
exposed  if  each  cell  above  and  below  is  not  directly  w 
aligned. 

The  lowermost  or  base  grid  structure  12  of  a  stack 
is  designed  to  rest  on  a  flat  surface  (Figure  1).  Since 
it  has  no  grid  structure  layer  10  below  it  with  which  it 
needs  to  align,  the  bottom  edge  of  each  strip  20  in  the  15 
base  structure  layer  12  is  uniformly  even.  However,  in 
many  instances  a  grid  structure  layer  10  would  be 
suitable  as  the  bottom  layer  of  a  stack.  The  base 
structure  layer  12  has  inside  strips  26  and  outside 
strips  28  which  differfrom  each  other  just  as  the  inside  20 
strips  22  and  outside  strips  24  of  the  layer  10  differ 
from  each  other.  Figures  3  to  6  respectively  are  plan 
views  of  the  inside  and  outside  strips  22,  24,  26  and 
28,  showing  the  shapes  of  these  strips. 

The  inside  strip  22  (Figure  3)  used  for  grid  struc-  25 
ture  layers  10  has  a  central  cut-out  section  42  which 
is  a  predetermined  distance  below  the  upstanding 
edge  section  44  adjacent  to  the  ends  34  of  the  strip 
22.  The  central  section  42  extends  just  beyond  the 
region  of  the  outermost  non-pair  bonding  area  1  6.  30 

The  bonding  areas  14  are  about  33  cm  (13 
inches)  apart  on  each  strip,  as  are  the  non-pair  bond- 
ing  areas  16.  Since  the  non-pair  bonding  areas  16  are 
intermediate  the  bonding  areas  14,  each  cell  wall 
comprises  a  section  of  the  plastic  strip  about  1  6.5  cm  35 
(6.5  inches)  in  length,  between  the  alternating  bond- 
ing  areas  14  and  non-pair  bonding  areas  16.  The  tail 
36  is  about  2.54  cm  (1  inch)  in  length.  The  central  sec- 
tion  42  begins  about  14  cm  (5.5  inches)  from  one  end 
weld  32  of  the  strip  22  and  runs  to  a  point  about  14  cm  40 
(5.5  inches)  from  the  other  end  weld  32.  Since  the  out- 
ermost  non-pair  bonding  area  1  6  is  about  1  6.5  cm  (6.5 
inches)  from  the  end  weld  32,  this  central  section  42 
extends  about  2.54  cm  (1  inch)  past  the  outermost 
non-pair  bonding  area  1  6  on  each  half  of  the  strip  22.  45 

The  bottom  edge  of  each  strip  22  also  has 
inwardly  cut-out  or  notched  corner  areas  48  at  each 
end  section  adjacent  to  each  end  weld  32  (at  each 
bottom  corner).  This  results  in  a  central  section  46 
descending  below  the  level  of  the  comer  areas  48.  50 
The  distance  between  the  levels  of  section  46  and 
corner  areas  48  is  approximately  equal  to  the  pre- 
determined  distance  between  the  height  of  the  top 
central  section  42  and  upstanding  section  44.  This 
predetermined  distance  is  about  1.3  cm  (0.5  inch).  55 
The  length  of  the  notch  in  the  corner  areas  48  is  about 
6.4  cm  (2.5  inches),  which  is  slightly  longer  than  the 
tail  36,  extending  about  3.8  cm  (1.5  inches)  outside  of 

the  end  weld  32. 
As  seen  in  Figure  4,  the  outside  strip  24  has  a 

uniformly  even  straight  top  edge  with  no  cut-outs  but 
includes  notches  or  cut-outs  in  its  bottom  corner  areas 
48  which  are  identical  to  the  notches  in  the  comer 
areas  48  of  the  inside  strip  22.  As  shown  in  Figures  5 
and  6,  strips  26  and  28  are  respectively  identical  to 
strips  22  and  24  except  that  (as  mentioned  previously) 
the  bottom  edges  of  strips  26  and  28  are  uniformly 
even  and  straight  with  no  cut-outs  over  the  length  of 
each  strip. 

After  being  welded  together,  the  plastic  strips  20 
tend  to  retain  a  recti-linear  shape.  This  allows  the  grid 
structure  10  to  be  easily  shipped,  stored  and  handled 
until  it  is  used  to  make  a  wall  or  other  structure. 

A  method  of  constructing  walls  (as  shown  in  Fig- 
ure  1)  is  to  anchor  guiding  posts  18  into  the  ground  at 
the  comer  positions  where  the  wall  is  to  be  built.  The 
base  layer  grid  structure  12  is  next  stretched  out  and 
the  corner  cells  are  slid  down  over  the  posts  18.  Soil 
(such  as  sand  or  any  other  readily  accessible  and  suit- 
able  fill  material)  is  next  filled  into  the  cells  40  of  the 
base  layer  grid  structure  12  and  compacted  (if  des- 
ired).  A  grid  structure  layer  10  is  then  stretched  out 
and  slid  down  over  the  posts  18. 

In  this  position,  and  as  shown  in  Figures  7  and  8, 
the  notches  48  in  the  bottom  of  this  second  layer  10 
and  the  cut  outs  42  in  the  top  of  the  base  layer  12 
cooperate  so  that  in  the  central  section  of  the  grid 
structures,  the  cell  walls  of  the  top  layer  rest  on  the  cell 
walls  of  the  bottom  layer.  In  these  internal  areas, 
alignment  of  the  cells  is  not  critical.  On  the  perimeters 
of  the  grid  structures,  however,  the  downwardly 
extending  central  sections  46  of  the  strips  24  of  the 
grid  structure  layer  10  contact  the  top  edges  of  the 
outside  strips  28  of  the  base  layer  12  along  its  entire 
length,  and  the  central  sections  46  of  the  strips  22  will 
contact  the  upstanding  edge  sections  44  of  the  inside 
strips  26  for  a  distance  of  about  10.2  cm  (4  inches). 
In  order  to  get  the  second  layer  10  to  nest  properly, 
the  flexible  plastic  strips  must  be  slightly  deformed  so 
that  the  interfering  areas  become  overlapping  areas, 
the  portions  of  the  cell  wall  on  the  base  layer  12  being 
outside  the  portions  from  the  second  layer  of  the  grid 
structure  10  (See  Figure  9).  Because  of  the  notches 
48  in  the  bottom  edges,  the  perimeter  corners  of  the 
perimeter  cells  cross  over  the  upstanding  sections  44 
of  the  lower  layer  grid  structure.  After  placement,  the 
second  layer  1  0  is  then  filled  with  soil,  and  the  process 
is  repeated,  stacking  as  many  layers  of  the  grid  struc- 
ture  10  as  necessary  to  build  the  wall  to  the  desired 
height. 

Each  plastic  strip  20  is  20.3  cm  (8  inches)  wide. 
The  grid  structures  may  be  manufactured  to  result  in 
grids  of  any  dimension,  but  are  typically  91  .4  to  244 
cm  (3  to  8  feet)  wide  and  2.44  to  6.1  m  (8  to  20  feet) 
in  length  when  stretched  out  for  use.  The  preferred 
plastic  is  sheet  extruded  polyethylene,  1.27  mm  (50 

3 
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ii  hi;  uiiuk.  oaroon  DiacK  may  De  inciuaea  to  nelp  pre- 
vent  ultraviolet  degradation  of  the  grid  material  exp- 
osed  to  sunlight.  The  bonding  may  be  accomplished 
by  a  number  of  methods  known  in  the  art.  A  method 
of  ultrasonic  welding  is  accomplished  using  the  pro- 
cess  and  apparatus  disclosed  in  US-A-4,647,325. 
The  bond  is  formed  by  groups  of  welding  tips  simul- 
taneously  contacting  the  strips  20,  the  weld  thus  sub- 
stantially  traversing  the  entire  width  of  the  strips  20. 

The  design  provides  two  features  which  help  to 
keep  soil  or  other  fill  material  in  perimeter  cells  from 
escaping  from  stacked  grid  structures.  First,  the  over- 
lap  on  the  cell  walls  on  the  perimeter  of  the  grid  struc- 
ture  is  useful  to  align  the  cells  during  stacking.  By 
nesting  the  walls  of  the  top  cells  into  the  bottom  cells, 
the  perimeter  cells  are  easily  aligned  and  stay  in  align- 
ment  during  the  process  of  filling  the  cells  with  soil. 
Second,  the  overlap  creates  a  barrier  against  soil  par- 
ticles  leaking  out  between  layers  of  aligned  cell  walls. 

The  grid  structure  can  be  used  to  form  walls  using 
ocally  available  fill,  such  as  soil,  in  a  simple,  quick  and 
inexpensive  fashion,  but  which  have  minimal  loss  of 
soil  material  from  the  perimeter  cell  walls.  This  is 
especially  useful  in  situations  where  very  dry,  fine 
granular  soil  such  as  sand  is  used.  It  is  conceivable 
:o  build  "sand  houses"  in  desert  terrain,  like  the  sod 
louses  of  early  prairie  pioneer  days  in  the  United 
States  of  America. 

Of  course  it  should  be  understood  that  a  wide 
ange  of  changes  and  modifications  can  be  made  to 
he  construction  described  above.  For  example,  if 
Jveriapping  and  alignment  is  needed  on  only  one  sur- 
ace  of  a  wall,  no  distinct  outside  strips  24  and  28 
vould  be  needed.  Likewise,  no  special  base  layer  12 
s  needed  if  the  surface  on  which  the  wall  is  built  is  soft 
snough  so  that  downwardly  extending  bottom  edge 
sections  46  of  the  strips  22  and  24  would  sink  into  the 
:oft  surface.  Further,  instead  of  having  cut-out  central 
sections  42  on  top  of  the  strips  20  and  downwardly 
sxtending  central  sections  46  on  the  bottom,  the  two 
lould  be  reversed.  If  the  central  section  of  strips  22 
ixtended  above  the  end  sections,  then  the  outside 
trips  24  and  28  would  not  need  a  cut-out  or  notch  in 
heir  bottom  corners,  but  would  need  a  notch  in  the 
lottom  edge  at  each  bonding  area. 

•  I<*I1IIS> 

1.  A  grid  structure  (10,  12)  comprising  a  repeating 
attern  of  cells  (40)  which  are  open  at  the  top  and  bot- 
Dm  ;  characterised  in  that 

the  cell  walls  (20)  of  the  grid  structure  have  reg- 
>ns  of  differing  height  (42,  44,  46,  48)  such  that  at 
sast  a  part  of  the  top  edge  of  the  cell  wall  (28)  on  the 
erimeter  of  a  lower  layer  of  a  grid  structure  (1  2)  over- 
ips  at  least  a  part  of  the  bottom  edge  (46)  of  the  cell 
rail  (24)  on  the  perimeter  of  an  upper  layer  of  a  grid 

structure  (10)  on  top  of  the  lower  layer  when  the  inter- 
nal  cell  walls  (22)  of  the  upper  layer  (10)  rest  on  top 
the  internal  cell  walls  (26)  of  the  lower  layer  (12). 

2.  A  grid  structure  as  claimed  in  Claim  1,  wherein 
5  the  overlap  comprises  side  by  side  cell  walls,  the  cell 

wall  perimeter  of  the  lower  grid  fitting  on  the  outside 
of  the  cell  wall  perimeter  of  the  upper  grid. 

3.  A  grid  structure  as  claimed  in  Claim  1  or2,  whe- 
rein  the  cell  walls  comprise  long  strips  (22)  of  flexible 

10  material  bonded  together,  one  strip  to  the  next,  at 
alternating  and  equally  spaced  bonding  areas  (14). 

4.  A  grid  structure  as  claimed  in  Claim  3,  wherein 
the  strips  are  plastic  and  the  bonding  areas  comprise 
ultrasonic  welds  substantially  traversing  the  width  of 

15  the  strip. 
5.  A  grid  structure  as  claimed  in  any  preceding 

Claim,  wherein  the  cell  walls  (22)  on  the  perimeter  of 
the  top  of  the  grid  structure  have  upstanding  sections 
(44),  and  the  bottom  of  the  grid  structure  has  cut-outs 

20  at  the  perimeter  comers  (48)  of  perimeter  cells  which 
cross  over  the  upstanding  sections  (44)  of  a  lower 
layer  of  grid  material. 

6.  A  grid  structure  as  claimed  in  Claim  1  and  com- 
prising  : 

25  an  even  number  of  uniformly-wide,  plastic  strips 
(20)  in  side  by  side  relationship  comprising  a 
plurality  of  inside  strips  (22)  and  two  outside  strips 
(24)  flanking  the  sides  of  the  two  outermost  inside 
strips  ; 

Jo  the  strips  being  ultrasonically  welded  together  at 
positions  along  the  strips  such  that  each  pair  of 
adjacent  strips  is  welded  together  at  end  welds 
(32)  adjacent  to  the  ends  (34)  of  the  strips,  leaving 
a  short  tail  (36)  between  the  end  of  the  strip  and 

is  each  end  weld  (32),  and  also  being  welded  at 
bonding  areas  (14)  between  the  end  welds  (32)  to 
create  equal  length  segments  between  all  welds; 
and  one  strip  from  each  of  two  adjacent  pairs  of 
strips  also  being  welded  together  at  non-pair 

'■o  bonding  areas  (16)  intermediate  each  of  the 
welds  at  the  bonding  areas  (14)  ; 
the  top  edge  of  each  inside  strip  (22)  having  a  cut- 
out  central  section  (42)  of  a  predetermined  dist- 
ance  below  the  height  of  the  upstanding  edge 

s  (44)  of  the  strip  adjacent  to  the  end  weld  (32)  ; 
the  top  edge  of  each  outside  strip  (24)  being  of 
uniform  height  ;  and 
the  bottom  edge  of  each  strip  having  inwardly  cut- 
out  areas  (48)  adjacent  to  the  end  welds  (32),  the 

o  bottom  edge  cut-outs  being  of  a  depth  approxim- 
ately  equal  to  the  said  predetermined  distance. 
7.  A  grid  structure  as  claimed  in  Claim  6,  wherein 

the  length  of  the  bottom  edge  cut-out  (48)  is  longer 
than  the  length  of  the  tail  (36),  and  the  central  cut-out 

;  section  (42)  of  the  top  edge  extends  beyond  the  out- 
ermost  non-pair  bonding  area  (16). 

8.  A  grid  structure  as  claimed  in  Claim  6  or  7,  whe- 
rein  the  strips  comprise  polyethylene. 
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9.  A  grid  structure  as  claimed  in  Claim  6,  7  or  8, 
wherein  the  strips  are  about  1.27  mm  (50  mil)  in  thick- 
ness. 

10.  A  grid  structure  as  claimed  in  Claim  6,  7,  8  or 
9,  wherein  the  predetermined  distance  is  about  1.27  s 
cm  (0.5  inch). 

1  1  .  A  grid  structure  as  claimed  in  Claims  6,  7,  8, 
9,  10,  wherein  the  strips  are  about  20.3  cm  (8  inches) 
thick  and  the  equal  length  segments  between  welds 
each  measure  about  33  cm  (13  inches).  10 

12.  A  grid  structure  as  claimed  in  any  one  of 
Claims  6  to  13,  wherein  the  bottom  cut-outs  (48) 
extend  about  3.8  cm  (1.5  inches)  inside  of  the  end 
welds  (32),  and  the  central  cut-out  section  (42) 
extends  about  2.54  cm  (1  inch)  beyond  the  end  non-  is 
pair  bonding  area  (16). 

13.  A  grid  structure  as  claimed  in  Claim  1  and 
comprising  a  plurality  of  plastic  strips  (22)  bonded 
together  on  their  faces  in  a  side  by  side  relationship 
at  bonding  areas  (14,  16)  which  are  staggered  from  20 
strip  to  strip  such  that  the  plurality  of  strips  may  be 
stretched  in  a  direction  perpendiculartothefaceof  the 
strips  to  form  the  cells  (40),  the  strips  forming  the  cell 
walls, 

the  strips  comprising  two  outside  strips  (24)  and  25 
one  or  more  inside  strips  (22)  ;  and 
the  inside  strips  (22)  having  at  least  one  cut-out 
(42,  48)  in  the  top  and  bottom  edge. 
14.  A  grid  structure  as  claimed  in  Claim  13,  whe- 

rein  the  outside  strips  (24)  have  edges  such  that  the  30 
cell  walls  formed  by  the  outside  strips  overlap  at  each 
cell  wall  formed  by  the  outside  strips. 

15.  A  grid  structure  as  claimed  in  Claim  13  or  14, 
wherein  the  inside  strips  (22)  have  a  top  edge  with  a 
cut-out  central  section  (42)  and  a  bottom  edge  with  35 
cut-out  end  sections  (48). 

16.  A  grid  structure  as  claimed  in  Claim  13,  14  or 
1  5,  wherein 

the  outside  strips  (24)  have  an  even  top  edge  and 
a  bottom  edge  with  cut-out  end  sections  (48).  40 

17.  A  grid  structure  as  claimed  in  Claims  13,  14, 
15  or  16,  wherein 

each  strip  includes  two  tail  sections  (36)  each  of 
about  2.54  cm  (1  inch)  in  length  between  an  end 
weld  (32)  and  the  end  of  the  strip  ;  45 
the  length  of  the  section  of  plastic  strip  between 
bonding  areas  (14,  16)  is  approximately  16.5  cm 
(6.5  inches)  ;  and 
the  cut-out  (42)  on  the  top  edges  of  the  inside 
strips  (22)  begins  at  about  14  cm  (5.5  inches)  50 
from  each  end  weld  (32)  and  the  cut-outs  (48)  on 
the  bottom  edges  of  both  the  inside  and  outside 
strips  (22,  24)  extend  about  3.8  cm  (1.5  inches) 
past  the  end  welds  (32),  resulting  in  the  overlap- 
ping  portions  of  the  cell  walls  on  a  perimeter  of  the  55 
grid  being  approximately  10.2  cm  (4  inches)  in 
length. 
18.  A  grid  structure  as  claimed  in  any  one  of 

Claims  13  to  17,  wherein  the  strips  (20)  are  approxim- 
ately  20.3  cm  (8  inches)  in  width  and  both  cut-outs  on 
the  top  and  bottom  edges  are  approximately  1  .27  cm 
(0.5  inch)  deep. 

Anspriiche 

1.  Eine  Gitterstruktur  (10,  12),  die  ein  sich  wieder- 
holendes  Muster  von  Zellen  (40)  umBat,  welche  auf 
der  Oberseite  und  der  Podenseite  often  sind  ; 
dadurch  gekennzeichnet,  dad  die  Zellenwande  (20) 
der  Gitterstruktur  Bereiche  von  differierenden  Hohen 
(42,  44,  46,  48)  derart  aufweisen,  daB  wenigstens  ein 
Teil  des  oberen  Randes  der  Zellenwand  (28)  am 
AuBenumfang  einerunteren  Schichteiner  Gitterstruk- 
tur  (12)  wenigstens  einen  Teil  des  Bodenrandes  (46) 
der  Zellenwand  (24)  am  AuBenumfang  einer  oberen, 
auf  der  Oberseite  der  unteren  Schicht  angeordneten 
Schicht  einer  Gitterstruktur  (10)  uberlappt,  wenn  die 
inneren  Zellenwande  (22)  der  oberen  Schicht  (10)  auf 
der  Oberseite  der  inneren  Zellenwande  (26)  von  der 
unteren  Schicht  (12)  aufsitzen. 

2.  Eine  Gitterstruktur  nach  Anspruch  1  ,  worin  die 
Oberiappung  Seite  an  Seite  angeordnete  Zellen- 
wande  umfa&t,  wobei  der  Zellenwandumfang  von 
dem  unteren  Gitter  an  die  AuBenseite  von  dem  Zel- 
lenwandumfang  des  oberen  Gitters  angepaBt  ist. 

3.  Eine  Gitterstruktur  nach  Anspruch  1  oder  2, 
worin  die  Zellenwande  lange  Streifen  (22)  aus  flexi- 
blem  Material  umfassen,  die  miteinander,  ein  Streifen 
an  den  nachsten,  in  abwechselnden  und  gleich 
beabstandeten  Verbindungsbereichen  (14)  verbun- 
den  sind. 

4.  Eine  Gitterstruktur  nach  Anspruch  3,  worin  die 
streifen  aus  Plastik  bestehen  und  die  Verbindungsbe- 
reiche  UltraschallschweiBungen  umfassen,  welche 
sich  im  wesentlichen  quer  uber  die  Breite  des  Strei- 
fens  erstrecken. 

5.  Eine  Gitterstruktur  nach  wenigstens  einem  der 
vorhergehenden  Anspruche,  worin  die  Zellenwande 
(22)  auf  dem  AuBenumfang  der  Oberseite  der  Gitter- 
struktur  nach  oben  vorstehende  Sektionen  (44)  auf- 
weisen,  und  der  Boden  der  Gitterstruktur  Ausschnitte 
an  den  Umfangsecken  (48)  von  Umfangszellen  auf- 
weist,  welche  die  nach  oben  vorstehenden  Sektionen 
(44)  einerunteren  Schicht  aus  Gittermaterial  kreuzen. 

6.  Eine  Gitterstruktur  nach  Anspruch  1  ,  die  um- 
faBt: 

eine  gerade  anzahl  von  gleichmiBig  breiten  Pla- 
stiksteifen  (20)  in  einer  Seite-an-Seite-Anordung, 
die  eine  Vielzahl  von  Innenstreifen  (22)  und  zwei 
AuBenstreifen  (24),  die  die  Seiten  derzwei  auBer- 
sten  Innenstreifen  flankieren,  umfaBt  ; 
wobei  die  Streifen  durch  Ultraschall  an  Positio- 
nen  langs  der  Streifen  derart  zusammenge- 
schweiBt  sind,  daBjedes  Paarvon  benachbarten 
Streifen  an  EndschweiBungen  (32),  die  an  die 

5 
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tnuc  uei  oireuen  an  angrenzen,  zusammen- 
geschweiBt  ist,  wobei  ein  kurzer  Endabchnitt  (36) 
zwichen  dem  Ende  des  Streifens  und  der  jeweili- 
gen  EndschweiBung  (32)  ausgelassen  ist,  und 
auch  in  Verbindungsbereichen  (40)  zwischen  den 
Endschweilkingen  (32)  verschweiBt  sind,  urn 
Segmente  gleicher  Lange  zwischen  alien 
Schweifiungen  zu  erzeugen,  und  wobei  ein  Strei- 
fen  aus  jedem  von  zwei  aneinandergrenzenden 
Paaren  von  Streifen  auch  in  nicht-paarigen  Ver- 
bindungsbereichen  (16),  die  zwischen  jeder  der 
Schweifiungen  bei  den  Verbindungsbereichen 
(14)  liegen,  miteinander  verschweifit  sind  ; 
derobere  Rand  von  jedem  Innenstreifen  (22)  eine 
ausgeschnittene  zentrale  Sektion  (42)  von  einer 
vorbestimmten  Distanz  unterhalb  der  Hohe  des 
nach  oben  stehenden  Streifenrandes  (44),  der  an 
die  EndschweiSung  (32)  angrenzt  aufweist  ;  der 
obere  Rand  von  jedem  AuBenstreifen  (24)  eine 
gleichmaSige  Hohe  aufweist  ;  und 
der  Bodenrand  von  jedem  Streifen  nach  innen 
ausgeschnittene  Bereiche  (48)  aufweist,  die  an 
die  EndschweiBungen  (32)  angrenzen,  wobei  die 
Bodenrandausschnitte  eine  Tiefe  aufweisen,  die 
ungefahr  gleich  der  vorbestimmten  Distanz  ist. 
7.  Eine  Gitterstruktur  nach  Anspruch  6,  worin  die 

..ange  des  Bodenrandausschnittes  (48)  linger  als  die 
-ange  des  Endabschnitts  (36)  ist,  und  die  zentrale 
\usschnittssektion  (42)  des  oberen  Randes  sich  fiber 
Jen  auBersten  nicht-paarigen  Verbindungsbereich 
16)  hinaus  erstreckt. 

8.  Eine  Gitterstruktur  nach  Anspruch  6  oder  7, 
vorin  die  Streifen  Polyathylen  umfassen. 

9.  Eine  Gitterstruktur  nach  Anspruch  6,  7  oder  8, 
vorin  die  Dicke  der  Streifen  ungefahr  1,27  mm  (50 
nil)  betragt. 

1  0.  Eine  Gitterstruktur  nach  Anspruch  6,  7,  8  oder 
l,  worin  die  vorbestimmte  Distanz  ungefahr  1,27  cm 
0,5  Inch)  betragt 

1  1  .  Eine  Gitterstruktur  nach  den  Anspruchen  6,  7, 
:,  9  oder  10,  worin  die  Streifen  ungefahr  20,3  cm  (8 
ich)  dick  sind  und  die  Segmente  gleicher  Lange  zwi- 
chen  den  Schweifiungen  jeweils  etwa  33  cm  (13 
ich)  messen. 

12.  Eine  Gitterstruktur  nach  wenigstens  einem 
er  Anspruche  6  bis  13,  worin  die  Bodenausschnitte 
iS)  sich  etwa  3,8  cm  (1,5  Inch)  nach  innen  von  den 
indschweifiungen  (32)  erstrecken,  und  die  zentrale 
.usschnittssektion  (42)  sich  ungefahr  2,54  cm  (1 
ich)  uber  den  nicht  paarigen  Endverbindungsbe- 
sich  (16)  hinaus  erstrecken. 

13.  Eine  Gitterstruktur  nach  Anspruch  1,  die  eine 
ielzahl  von  Plastikstreifen  (22)  umfaBt,  die  an  ihren 
eiten  in  einer  Relation  Seite  an  Seite  in  Verbin- 
ungsbereichen  (14,  16)  miteinanderverbunden  sind, 
obei  die  Verbindungsbereiche  von  Streifen  zu  Strei- 
>n  derart  versetzt  sind,  daB  die  Vielzahl  von  Streifen 
i  einer  Richtung  senkrechtzu  den  Seiten  der  Streifen 

gestreckt  werden  kann,  urn  die  zellen  (40)  zu  bilden, 
wobei  die  Streifen  die  Zellenwande  bildden,  und 

wobei  die  Streifen  zwei  AuBenstreifen  (24)  und 
einen  oder  mehrere  Innenstreifen  (22)  umfassen  ; 

5  und  die  Innenstreifen  (22)  wenigstens  einen  Aus- 
schnitt  (42,  48)  in  dem  oberen  und  unteren  Rand  auf- 
weisen. 

14.  Eine  Gitterstruktur  nach  Anspruch  13,  worin 
die  AuBenstreifen  (24)  Rander  derart  aufweisen,  daB 

10  die  Zellenwande,  die  durch  die  AuBenstreifen  gebil- 
det  sind,  an  jeder  Zellenwand,  die  durch  die  AuBen- 
streifen  gebildetwird,  iiberlappen. 

1  5.  Eine  Gitterstruktur  nach  Anspruch  1  3  oder  1  4, 
wobei  die  Innenstreifen  (22)  einen  oberen  Rand  mit 

15  einer  ausgeschnittenen  zentralen  Sektion  (42)  und 
einen  unteren  Rand  mit  einer  ausgeschnittenen  End- 
sektion  (48)  aufweisen. 

16.  Eine  Gitterstruktur  nach  Anspruch  13,  14  oder 
15,  worin  die  AuBenstreifen  (24)  einen  geraden  obe- 

20  ren  Rand  und  einen  Bodenrand  mit  ausgechnittenen 
Endsektionen  (48)  aufweisen. 

17.  Eine  Gitterstruktur  nach  Anspruch  13,  14,  15 
oder  16,  worin  jeder  Streifen  zwei  Endabschnittsek- 
tionen  (36)  von  jeweils  etwa  2,54  cm  (1  Inch)  Lange 

25  zwischen  einer  EndschweiSung  (32)  und  dem  Ende 
von  dem  Streifen  aufweist  ; 

die  Lange  der  Sektion  des  Plastikstreifens  zwi- 
schen  Verbindungsbereichen  (14,  16)  ungefahr 
16,5  cm  (6,5  Inch)  betragt  ;  und 

io  der  Ausschnitt  (42)  auf  den  oberen  Randern  der 
Innenstreifen  (22)  bei  etwa  14  cm  (5,5  Inch)  von 
jeder  EndschweiSung  (32)  entfernt  beginnt  und 
die  Ausschnitte  (48)  auf  den  Bodenrandem 
sowohl  der  Innen-  als  auch  der  AuBenstreifen 

is  (22,  24)  sich  etwa  3,8  cm  (1  ,5  Inch)  an  den  End- 
schweiBungen  vorbei  (32)  erstrecken,  was  dazu 
fuhrt,  daB  die  Oberlappungsbereiche  der  Zell- 
wande  auf  einem  Umfangsrand  des  Gitters  unge- 
fahr  10,2  cm  (4  Inch)  in  der  Lange  betragen. 

o  18.  Eine  Gitterstruktur  nach  wenigstens  einem 
der  Anspruche  13  bis  17,  worin  die  Breite  der  Streifen 
(20)  ungefahr  20,3  cm  (8  Inch)  betragt  und  sowohl  die 
Ausschnitte  auf  den  oberen  und  den  unteren  Randern 
ungefahr  1,27  cm  (0,5  Inch)  trief  sind. 

5 

Revendications 

1.  Structure  grillagee  (10,  12)  comprenant  un 
o  modele  r6p6titif  de  cellules  (40)  qui  sont  ouvertes  aux 

parties  sup6rieure  et  inferieure,  caractensee  en  ce 
que  les  parois  cellulaires  (20)  de  la  structure  grillagee 
comportent  des  zones  de  hauteur  differente  (42,  44, 
46,  48)  de  telle  sorte  qu'au  moins  une  partie  du  bord 

>  supeneur  de  la  paroi  cellulaire  (28)  sur  le  p6rimetre 
d'une  couche  infeneure  d'une  structure  grillag§e  (12) 
recouvre  au  moins  une  partie  du  bord  inferieur  (46)  de 
la  paroi  cellulaire  (24)  sur  le  penmetre  d'une  couche 
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superieure  d'une  structure  grillagee  (10)  au-dessus 
de  la  couche  inferieure  lorsque  les  parois  cellulaires 
interieures  (22)  de  la  couche  superieure  (1  0)  sont  dis- 
posers  au-dessus  des  parois  cellulaires  interieures 
(26)  de  la  couche  inferieure  (12).  s 

2.  Structure  grillagee  suivant  la  revendication  1, 
caracterisee  en  ce  que  le  recouvrement  comprend 
cfite  a  cote  des  parois  cellulaires,  le  perimetre  des 
parois  cellulaires  de  la  grille  inferieure  s'adaptant  sur 
I'exterieur  du  perimetre  des  parois  cellulaires  de  la  10 
grille  superieure. 

3.  Structure  grillagee  suivant  I'une  ou  I'autre  des 
revendications  1  et  2,  caracterisee  en  ce  que  les 
parois  cellulaires  comprennent  de  longues  bandes 
(22)  de  matiere  souple  liees  ensemble,  d'une  bande  is 
a  la  suivante,  a  I'endroitd'aires  de  liaison  alternees  et 
egalement  espac6es  (14). 

4.  Structure  grillagee  suivant  la  revendication  3, 
caracterisee  en  ce  que  les  bandes  sont  de  matiere 
plastique  et  les  aires  de  liaison  comprennent  des  sou-  20 
dures  ultrasonores  traversant  pratiquement  la  largeur 
de  la  bande. 

5.  Structure  grillagee  suivant  I'une  quelconque 
des  revendications  precedentes,  caracterisee  en  ce 
que  les  parois  cellulaires  (22)  sur  le  perimetre  de  la  25 
partie  superieure  de  la  structure  grillagee  comportent 
des  sections  droites  (44)  et  la  partie  inferieure  de  la 
structure  grillagee  comporte  des  decoupes  aux  coins 
perimgtriques  (48)  de  cellules  penm&riques  qui  che- 
vauchent  les  sections  droites  (44)  d'une  couche  inf6-  30 
rieure  de  materiau  grillage. 

6.  Structure  grillagee  suivant  la  revendication  1  et 
comprenant  : 

un  nombre  pair  de  bandes  de  matiere  plastique 
(20),  de  largeur  uniforme  disposers  cote  a  cote  35 
comprenant  une  serie  de  bandes  interieures  (22) 
et  deux  bandes  exterieures  (24)  encadrant  les 
cotes  des  deux  bandes  interieures  les  plus  exte- 
rieures  ; 
les  bandes  etant  soudees  par  ultrasons  ensem-  40 
ble  en  des  emplacements  le  long  des  bandes  de 
telle  sorte  que  chaque  paire  de  bandes  adjacen- 
tes  soit  soudee  a  I'endroit  de  soudures  d'extre- 
mite  (32)  adjacentes  aux  extremites  (34)  des 
bandes,  en  laissant  un  bout  (36)  entre  I'extremite  45 
de  la  bande  et  chaque  soudure  d'extremite  (32), 
et  soit  Egalement  soudee  a  I'endroit  d'aires  de 
liaison  (14)  entre  les  soudures  d'extremite  (32) 
pour  creer  des  segments  de  longueur  egale  entre 
toutes  les  soudures,  une  bande  de  chaque  paire  50 
de  deux  paires  adjacentes  de  bandes  etant  ega- 
lement  soudee  a  I'emplacement  d'aires  de  liaison 
non  appariees  (1  6)  intermediaires  a  chacune  des 
soudures  aux  aires  de  liaison  (14)  ; 
le  bord  superieurde  chaque  bande  interieure  (22)  55 
comportant  une  section  centrale  decoupee  (42) 
d'une  distance  predetermined  en  dessous  de  la 
hauteur  du  bord  droit  (44)  de  la  bande  adjacente 

a  la  soudure  d'extremite  (32)  ; 
le  bord  superieur  de  chaque  bande  exterieure 
(24)  Stant  de  hauteur  uniforme  ;  et 
le  bord  inferieurde  chaque  bande  comportant  des 
aires  decoupees  vers  I'interieur  (48)  adjacentes 
aux  soudures  d'extremite  (32),  les  decoupes  du 
bord  inf6rieur  etant  d'une  profondeur  approxima- 
tivement  egale  a  la  distance  predeterminee  pre- 
cise. 
7.  Structure  grillagee  suivant  la  revendication  6, 

caracterisee  en  ce  que  la  longueur  de  la  decoupe  de 
bord  inferieur  (48)  est  plus  longue  que  la  longueur  du 
bout  (36)  etla  section  decoupee  centrale  (42)  du  bord 
superieur  s'etend  au-dela  de  I'aire  de  liaison  non 
appariee  (16)  la  plus  exterieure. 

8.  Structure  grillagee  suivant  I'une  ou  I'autre  des 
revendications  6  et  7,  caract6ris6e  en  ce  que  les  ban- 
des  comprennent  du  polyethylene. 

9.  Structure  grillagee  suivant  I'une  quelconque 
des  revendications  6,  7  et  8,  caracterisee  en  ce  que 
les  bandes  ont  une  6paisseur  d'environ  1,27  cm  (50 
milliemes  de  pouce). 

10.  Structure  grillagee  suivant  I'une  quelconque 
des  revendications  6,  7,  8  et9,  caracterisee  en  ce  que 
la  distance  predeterminee  est  d'environ  1  ,27  cm  (0,5 
pouce). 

11.  Structure  grillagee  suivant  I'une  quelconque 
des  revendications  6,  7,  8,  9  et  10,  caracterisee  en  ce 
que  les  bandes  ont  environ  20,3  cm  (8  pouces) 
d'epaisseur  et  les  segments  de  longueur  egale  entre 
les  soudures  mesurent  chacun  environ  33  cm  (13 
pouces). 

12.  Structure  grillagee  suivant  I'une  quelconque 
des  revendications  6  a  13,  caracterisee  en  ce  que  les 
decoupes  inf6rieures  (48)  s'6tendent  sur  environ  3,8 
cm  (1,5  pouce)  a  I'interieur  des  soudures  d'extr6mit6 
(32)  et  la  section  d6coup6e  centrale  (42)  s'6tend  sur 
environ  2,54  cm  (1  pouce)  au-dela  de  I'aire  de  liaison 
non  appariee  (1  6)  d'extremite. 

13.  Structure  grillagee  suivant  la  revendication  1, 
et  comprenant  une  s6rie  de  bandes  de  matiere  plas- 
tique  (22)  liees  ensemble  a  leurs  faces  cote  a  cdte  a 
I'endroit  d'aires  de  liaison  (14,  16),  qui  sont  d6caiees 
d'une  bande  a  I'autre  de  telle  sorte  que  la  serie  de 
bandes  puisse  etre  etir6e  dans  une  direction  perpen- 
diculaire  a  la  face  des  bandes  pour  former  les  cellules 
(40),  les  bandes  forma  nt  les  parois  cellulaires, 

les  bandes  comprenant  deux  bandes  exterieures 
(24)  et  une  ou  plusieurs  bandes  interieures  (22)  ; 
et 
les  bandes  interieures  (22)  comportant  au  moins 
une  decoupe  (42,  48)  aux  bords  superieur  et  infe- 
rieur. 
14.  Structure  grillagee  suivant  la  revendication 

13,  caracterisee  en  ce  que  les  bandes  exterieures 
(24)  ont  des  bords  agences  de  telle  sorte  que  les 
parois  cellulaires  formees  par  les  bandes  exterieures 
font  office  de  recouvrement  a  chaque  paroi  cellulaire 

7 
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iuiiiicc  yja\  ica  uemues  exterieures. 
15.  Structure  grillagee  suivant  I'une  ou  I'autre  des 

revendications  13  et  14,  caracterisee  en  ce  que  les 
bandes  interieures  (22)  ont  un  bord  superieur  avec 
une  section  centrale  decoupee  (42)  et  un  bord  infe-  5 
rieur  avec  des  sections  d'extremite  d6coup6es  (48). 

16.  Structure  grillagee  suivant  I'une  quelconque 
des  revendications  13,  14  et  15,  caracterisee  en  ce 
que  les  bandes  exterieures  (24)  ont  un  bord  superieur 
plat  et  un  bord  inf6rieur  avec  des  sections  d'extremite  1  o 
d6coup6es  (48). 

17.  Structure  grillagee  suivant  I'une  quelconque 
des  revendications  13,  14,  15  et  16,  caracterisee  en 
ce  que  : 

chaque  bande  comprend  deux  sections  de  bout  is 
(36),  chacune  d'environ  2,54  cm  (1  pouce)  de  lon- 
gueur,  entre  une  soudure  d'extremite  (32)  et 
I'extr6mite  de  la  bande  ; 
la  longueur  de  la  section  de  bande  de  matiere 
plastique  entre  des  aires  de  liaison  (14,  16)  est  20 
d'approximativement  16,5  cm  (6,5  pouce)  ;  et 
la  d6coupe  (42)  sur  les  bords  sup6rieurs  des  ban- 
des  interieures  (22)  commence  a  environ  14  cm 
(5,5  pouces)  de  chaque  soudure  d'extr6mit6  (32) 
et  les  decoupes  (48)  sur  les  bords  inferieure  des  25 
bandes  a  la  fois  interieures  et  exterieures  (22,  24) 
s'etendent  sur  environ  3,8  cm  (1  ,5  pouce)  au-dela 
des  soudures  d'extremite  (32),  les  parties  de 
recouvrement  des  parois  cellulaires  sur  un  peri- 
metre  de  la  grille  ayant  ainsi  approximativement  30 
10,2  cm  (4  pouces)  de  longueur. 
18.  Structure  grillagee  suivant  I'une  quelconque 

les  revendications  13  a  17,  caracterisee  en  ce  que 
5S  bandes  (20)  ont  approximativement  20,3  cm  (8 
louces)  de  largeur  et  les  decoupes  aux  bords  sup6-  35 
ieur  et  inf6rieur  ont  chacune  une  profondeur 
rapproximativement  1,27  cm  (0,5  pouce). 
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